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1016-151 Routine Implementation of Biplane Echocardiography in 
Large Volume Clinical Practice
Partho P. Sengupta, Krishnaswamy Chandrasekharan, Dan Prince, Rebecca Dyke, Bijoy 
Khandheria, Mayo Clinic, Rochester, MN
Background: Utility of multi-dimensional echocardiographic imaging for improved
assessment of cardiac geometry and function has been demonstrated in clinical settings.
However concerns regarding ease of performance, learning curve, time and quality of
imaging, and effects on overall clinical work-flow remain inadequately addressed. We
hypothesized that simultaneous acquisition of two echocardiographic views from one
acoustic window targeted for either orthogonal or modified component planes, would
shorten sonographer’s time for imaging, yet maintain the image quality. 
Methods: 100 consecutive unselected patients (59+16 yrs, 49 males) referred to
echocardiography laboratory of Mayo Clinic were randomized to conventional or biplane
imaging without previous knowledge using a broadband S3 and a matrix-array BP-X4
transducer (Phillips, Andover, Mass). Imaging time and variables influencing learning
curve and overall image quality were analyzed. 
Results: Average time for biplane and monoplane imaging showed no difference in the
first 24 cases. A significant reduction in average acquisition time occured in 58 (73.6%)
cases (5.6 + 1.3 vs 6.6 + 1.6 min, p = 0.0003). No differences were noted with regards to
referral pattern, patient’s body habitus, or underlying diagnosis including the number or
pattern of cardiac lesions. Prolonged biplane imaging time was noted in 18 (23.6%)
cases and resulted from differences arising due to larger size of biplane imaging probe
as regards to size of echo-window, different biplane probe-frequency causing a subopti-
mal opening image quality and reduced size of component image in biplane display.Over-
all, biplane scanning resulted in 12% reduction in imaging time, while maintaining an
optimal image quality in 87% patients. Improvement in software design in later 35 cases
further improved the average time gain to 15%. 
Conclusion: In a high volume echocardiography laboratory, biplane imaging effectively
reduces acquisition time while maintaining a diagnostic image quality. The impact on
workflow and, efficiency in the era of declining reimbursements could be substantial.
Improvement in technology and, transducer size will result in further gains.
1016-152 Rebirth of Bedside Cardiovascular Examination Using 
Hand-Carried Ultrasound
Sergio L. Kobal, Luca Trento, Simin Baharami, Kirsten Tolstrup, Tasneem Z. Naqvi, Bojan 
Cercek, Yoram Neuman, James Mirocha, Saibal Kar, James S. Forrester, Robert J. 
Siegel, Cedars-Sinai Medical Center, Los Angeles, CA, University of California, Los 
Angeles, David Geffen School of Medicine, Los Angeles
Background: Bedside cardiovascular diagnosis is sub-optimal, even when performed by
experts. We compared the accuracy of cardiovascular diagnosis by medical students
operating a small, hand-carried cardiac ultrasound (HCU) to that of board certified cardi-
ologists (MD) using standard physical examination.
Methods: Sixty-one patients (38% women), age 70 ± 19 yrs, with significant cardiac dis-
ease, had a HCU study performed by one of two medical students with 18 hrs training in
cardiac ultrasound, and a physical examination by one of five MD. Diagnostic accuracy
was validated with standard echocardiography.
Results: The students were superior to MD to diagnose valvular and non-valvular lesions
as shown in Figure. Students improved their sensitivity when evaluating the most severe
cases of left ventricular (LV) dysfunction, LV enlargement and LV hypertrophy (from 59%
to 89% for non-severe and severe cases, respectively); MD sensitivity, unrelated to the
severity of the findings, was sub-optimal (41% and 54% for non-severe and severe cases,
respectively). There were 111 valvular regurgitations and 13 stenoses. Students and MD
sensitivity of lesions that cause a systolic murmur was 93% and 62% (p <0.001), and of
lesions that produce a diastolic murmur was 75% and 16% (p <0.001), respectively.
Conclusions: The diagnostic accuracy of medical students using a HCU device after a
brief echocardiographic training is superior to experienced cardiologists performing a
cardiac physical examination. 
1016-153 Use of Real-Time Three-Dimensional Echocardiography 
to Measure Ventricular Dyssynchrony and Assess 
Cardiac Resynchronization in Heart Failure Patients
Thomas E. Hong, Lissa Sugeng, Lynn Weinert, Victor Mor-Avi, Aseem D. Desai, Roberto 
M. Lang, Bradley P. Knight, University of Chicago, Chicago, IL
In patients with heart failure (HF) and intraventricular conduction delay (IVCD), cardiac
resynchronization therapy (CRT) may improve systolic ventricular function by restoring
synchronized ventricular contraction.We tested the ability of real-time three-dimensional
echocardiography (RT3DE) to quantify ventricular dysynchrony and assess the degree of
resynchronization with CRT. Methods: Ten pts (7M, 3F; 71±5 yrs) with HF (6 ischemic; 4
non-ischemic) and IVCD who were treated with CRT were enrolled. Patients were stud-
ied 2.3±3.0 months after device implantation. RT3DE images (Philips 7500) were
obtained with and without CRT. Data were analyzed (TomTec) to obtain LV ejection frac-
tion (EF) and regional volume over time curves for 16 LV segments. The time from the
onset to end of ejection was calculated in each segment, and an index of dysynchrony
(DI) was defined as the standard deviation of the mean of all segments. Results: The
mean baseline DI was 16±5. CRT resulted in a nonsignificant decrease in the mean DI to
13±3. The QRS duration was reduced in 9/10 pts from 178±34 to 154±19 ms. The DI
decreased by > 10% in 5 pts (19±5 to 12±3; p<0.02) and was associated with an
increase in the EF (30±10 to 35±11%; p<0.01). The DI increased by > 10% (n=3) or was
unchanged (n=2) in 5 pts and was associated with no significant change in EF. Conclu-
sions: Real-time three-dimensional echocardiography allows the quantification of ven-
tricular dysynchrony and may aid in the assessment of the degree of resynchronization
with CRT.
1016-154 3D Echocardiographic Quantification of Left Ventricular 
Asynchrony in Patients Selected for Cardiac 
Resynchronization Therapy
Stam Kapetanakis, Michael Cooklin, Ian L. Williams, Mark Kearney, Mark J. Monaghan, 
Kings College Hospital, London, United Kingdom
Background: Real-time transthoracic 3D echocardiography (RT3DE) provides a unique
assessment of LV function and quantification of myocardial asynchrony.
Methods: 10 patients (68.5+/-11 years) underwent cardiac resynchronisation therapy
(CRT) for treatment of NYHA class III/IV heart failure (8 patients with dilated cardiomyop-
athy and 2 with ischaemic heart disease). The AV delay for the biventricular pacing
device was optimised with pulsed Doppler. RT3DE was performed prior to implantation
and during optimisation, at each AV delay setting. 3D datasets were analysed offline (LV
Analysis 1.2, TomTec), to obtain regional time-volume curves (fig. 1). An asynchrony
index (AI) was calculated as the standard deviation of the time for each segment to reach
its peak ejection fraction higher AI indicates more severe asynchrony. Optimisation took
place 2+/-1 days post implantation and the patients reported any perceived improvement.
Results: 1 patient did not experience improvement. In this patient there was no change
in LVEF or AI. In all other patients there was a significant increase in ejection fraction and
a decrease in AI. There was a good negative correlation between the increase in LVEF
and the decrease in AI (r = -0.62, fig. 2). The lowest AI in 9 cases was achieved at the
optimal AV delay defined by pulsed Doppler, confirming mechanical resynchronisation.
Conclusion: RT3DE provides an excellent method for quantifying mechanical asyn-
chrony in patients undergoing CRT.
1016-155 Tissue Doppler Versus Strain Rate Imaging for 
Detecting Left Ventricular Aneurysm: Studies in an In 
Vitro Model of the Myocardium
Megan E. Healy, Ikuo Hashimoto, Rahul Deb, Julia C. Swanson, Muhammad Ashraf, 
Xiaokui Li, David J. Sahn, Oregon Health & Science University, Portland, OR
Background: We tested a tissue Doppler based method for quantifying left ventricular
wall motion in a calibrated pulsatile LV aneurysm model.
Methods: Eleven double balloon models were made by coating all but the apex with latex
to provide a thinner aneurysm region with exaggerated expandable paradoxical motion
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when the balloons were mechanically contracted. They were inflated to 7 different vol-
umes (30-115 cc) over which the aneurysm area was measured. The wall thickness var-
ied gradually from 5-6 mm towards the thin (0.5 mm) aneurysm segment. Scanning was
performed using a 5MHz multiplane transesophageal probe (GE/VingMed System FiVe).
Long-axis images taken from two orthogonal views were transferred to an analysis pro-
gram (EchoPac 6.3.6). Cine loops at 30o rotational steps over three cycles were analyzed
for tissue Doppler (TDI) and strain rate (SRI). Separability was tested using peak values
derived from TDI and SRI, compared as a ratio of apex aneurysm to normal segment val-
ues.
Results: The mean ratio for TDI aneurysm/normal segment biplane area was 0.79 ±
0.15(SD) and for SRI, 0.36 ± 0.09, p<0.05, with better separation. Moreover, using “time
variable” area determined over arcs for the rotational planes with SRI which showed
cleaner transitions and less effect of tethering, yielded a closer agreement with measured
aneurysm area for the balloons and the filling volumes (r = 0.71 for TDI and r = 0.93 for
SRI reconstructions).
Conclusions: SRI was more sensitive than TDI for assessing LV aneurysm in our model.
1016-156 Color M-Mode Doppler Flow Propagation Velocity Is a 
New Echocardiographic Method for Quantification of 
Mitral Regurgitation
Laurent Colas, Bouchra Colas, Perla Raharitsoa, Hamza Mohsinaly, Van Huong Chuong, 
Christian Kichenin, Felix Guyon Hospital, Saint - Denis, Reunion
Background: The color M-mode Doppler flow propagation velocity (Vp) has been
reported as a preload-independent measure of left ventricular diastolic function and as a
method for the assessment of the severity of aortic regurgitation. The aim of this study
was to assess the use of color M-mode Doppler Vp to determine the severity of mitral
regurgitation (MR) and to compare its reliability with angiography and other echocardio-
graphic methods.
Methods: We prospectively studied 45 patients (62 ± 13 years, 22 male and 23 female)
who had cardiac catheterization for various reasons. For each patient, we recorded the
angiographic grade of MR and measured thereafter, by transthoracic echocardiography,
Vp with color M-mode Doppler in the apical 4-chamber view (M-mode cursor parallel to
MR color Doppler flow) and other echocardiographic parameters : regurgitant flow rate
(Q), regurgitant orifice surface (SOR) and regurgitant volume per beat (VR) by the proxi-
mal isovelocity surface area method, right upper pulmonary venous flow morphology and
ratio of time-velocity integral mitral/aortic.
Results: 15 patients had an angiographic grade 1 MR, 15 patients grade 2, 8 patients
grade 3 and 7 patients grade 4. No statistical differences were seen in age, gender,
angiographic ejection fraction or left ventricular end-diastolic pressure among the four
groups. The mean values of Vp were respectively 36.5 ± 10.4 cm/s, 54.6 ± 6.7 cm/s, 77.4
± 4.2 cm/s, 83 ± 5.4 cm/s (p<0.0001). A high significant correlation was found between
angiographic grades of MR and Vp (r = 0.91, p< 0.0001), Q (r = 0.96, p< 0.0001), SOR (r
= 0.91, p< 0.0001), VR (r = 0.95, p< 0.0001), pulmonary venous flow morphology (r =
0.87, p< 0.0001) and ratio of time-velocity integral (r = 0.74, p< 0.0001). Furthermore,
significant correlation was observed between Vp and proximal isovelocity surface area
method parameters : r = 0.9, p< 0.0001 with Q, r = 0.85, p< 0.0001 with SOR and r = 0.9,
p< 0.0001 with VR.
Conclusion: The color M-mode Doppler Vp is an easy, fast and reliable parameter for
the quantification of MR.
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1017-157 Measurements of Contrast Intensity in Systole Are More 
Accurate Predictors of Myocardial Blood Flow: 
Validated by Microspheres
Xuedong Shen, Feng Xie, David Cloutier, John Lof, Thomas R. Porter, Leng Jiang, The 
Cardiac Center of Creighton University, Omaha, NE
Background: Previous studies have demonstrated cyclic variation of myocardial signal
intensity with a higher systolic value. Methods: To further evaluate the predictive value of
systolic and diastolic measurements of myocardial blood flow (MBF) on real-time myocar-
dial flow imaging, nine open chest dogs were studied by myocardial contrast echocardio-
graphy with power pulse imaging (PPI) and by Neutron Activated Microspheres (MIC).
Perfluorocarbon microbubbles were administered as a constant infusion. The images
were obtained from left ventricular short axis view at papillary muscle level. The regions
of interest were placed on the endocardium (END) and epicardium (EPI) of the anterior
wall. PPI derived MBF (PPIMBF) was calculated by the product of the rate of replenish-
ment and the plateau of myocardial acoustic density, which was corrected by the corre-
sponding acoustic intensity in the central point of left ventricular cavity. Three sets of
PPIMBF were obtained during systole, diastole and whole cardiac cycle, and compared
with MIC derived MBFs (MICMBF). Results: MICMBF was 1.23±0.71 ml/min/g at END and
0.91±0.51 ml/min/g at EPI. The PPIMBF in systole was greater than that in diastole and
was the most correlated with MICMBF (Table).
Conclusions: There is consistent cyclic variation of myocardial signal intensity on real-
time myocardial perfusion imaging. Systolic measurements are more accurate predictors
of myocardial blood flow measured by Microspheres.
1017-158 Myocardial Contrast Echocardiography Provides a 
Noninvasive Estimation of Fractional Flow Reserve
Amr E. Abbas, Carlos A. Moreno, Steven J. Lester, Mayo Clinic Scottsdale, Scottsdale, 
AZ
Background: The ratio of maximal hyperemic coronary flow in the presence of an epi-
cardial stenosis to normal maximum hyperemic flow, fractional flow reserve (FFR), is an
invasive index useful to determine the severity of coronary stenosis. Myocardial contrast
echocardiography (MCE) can evaluate parameters of myocardial flow and blood volume
(MBV). We hypothesized that FFR could be assessed non-invasively by using MCE
Methods: In an open chest dog model a specially designed metal occluder was applied
to the proximal LAD and varying degrees of epicardial stenosis were created. Fourteen
experiments were performed. A high fidelity micromanometer catheter was placed in the
ascending aorta for measurement of MAP and pressure distal to the created stenosis
(Pd) was measured by placing a distal pressure catheter. The invasive measure of FFR
was calculated by dividing Pd/MAP during adenosine infusion at each degree of stenosis.
MCE was performed using ultraharmonic imaging during a constant intravenous infusion
of Definity at baseline and during hyperemia. Myocardial video intensity signal plateau (_)
is a measure of MBV. Therefore, the ratio of _ during adenosine (_ AD) infusion to _ at
baseline (_ BL) was correlated to FFR.
Results: The ratio _ AD/_ BL correlated well with FFR (n = 14, r = 0.897, 95% CI 0.45 -
0.98, p = 0.015). Using ROC curves, a ratio of 0.65 had a 87.5% sensitivity and a 66.7%
specificity to determine FFR < 0.75.
Conclusion: MCE can provide a noninvasive estimate of FFR. 
1017-159 Myocardial Contrast Echocardiography Can Detect 
Changes in Myocardial Blood Volume During Acute 
Changes in Blood Pressure
Amr E. Abbas, Carlos A. Moreno, Steven J. Lester, Mayo Clinic Scottsdale, Scottsdale, 
AZ
Background: Autoregulation (AR) occurs through changes in arteriolar resistance in
order to maintain myocardial blood supply under varying perfusion pressures. During
hyperemia induced by adenosine, arteriolar resistance is markedly reduced and AR is
absent. Myocardial blood volume (MBV) has been studied using myocardial contrast
echocardiography (MCE). We hypothesized that MBV changes during acute rises in
blood pressure, with and without intact AR, could be evaluated using MCE.
Methods: MCE was performed on 9 open-chest dogs using ultraharmonic imaging dur-
ing a constant intravenous infusion of Definity. A high fidelity micromanometer was
placed in the aorta for measurement of mean aortic pressure (MAP). Methoxamine was
infused to achieve variable degrees of BP (baseline, 110, 130, and 150 mmHg) at basal
flow (intact AR), and during adenosine infusion (absent AR). Images were obtained at
every step and analyzed to determine myocardial video intensity signal plateau, which
represents MBV.
Results: With intact AR, MBV significantly decreases starting at a MAP of 130 mmHg.
However, with absent AR, significant decline in MBV from baseline occurred at MAP of
150 mmHg.
Conclusion: MBV is influenced by BP. Since capillary blood constitutes the majority of
MBV, the decline in MBV may be explained by capillary derecruitment. With intact AR,
R SEE P
Systole Diastole Whole Systole Diastole Whole Systole Diastole Whole
END 0.87 0.79 0.81 0.38 0.47 0.45 0.002 0.012 0.009
EPI 0.85 0.81 0.82 0.29 0.32 0.31 0.004 0.009 0.007
